58 22009 2 Vol.58 No.2 February 2009

1000-3290/2009/58 02 /1014-06 ACTA PHYSICA SINICA (©2009 Chin. Phys. Soc.
*
1 1 1 1 1 1 1§ 2
1 330031
2 100083
2008 5 8 2008 7 9

PACC 4270Q 4278M

10—13
1.
12 14
3
45 Y T
67 89 1)(2
Y T

Y T 1x2
I1xN N=3

* 2007-57 GJJ0O8066

2008GZW0006 2007GQW2057

F . E-mail Ighua@ncu. edu. cn



1015

n=3.4
r=0.18a a
I'K

15—17

M-DC
1 1x3

™
0.2956—0.4851
18
DC
| E, I?
0.4 5DC 7-DC 5
3 4
DC

alA =

14 19

GaAs

5-DC  7-DC

1 x4

¢ x L

alA

5-DC
0.4

alA =

———*[K

N ILS-K Ya—s| #HLUED

17.1a
45.2a

BN T .
o..-.-o.o‘ .o. - sssssssdvaesm -:h-“"-]t
-.-.c-o.o.t..- - - - - : - = -_.-I Iqlo

o OO AN
(lﬂ ...-o--..-..o-o - " s e s e e sd e ?1’3!]_} ]. z
CRC I I - = LRI I BN B
R sSessssegasm - .
..o.o.. .' .C-Q - s s - s 1. - e & -:h"- -]'E
..t-.‘-. - ..6-.- o g '..- - o.o.-.u -...o ....o.o
1 5-DC a 7-DC b

44 9a
M-DC

m

chgpxexpjﬁo_ﬁvL‘ 2

v=0

L, = p'=/4

ald =0.4
a =0.62 pm
A=1.55pm

M-
M-DC all
5-DC  7-DC
5-DC

25.7a

7-DC

8.6a

15.1a 31.1a

11.3a¢a 33.9a . 2
5-DC  7-DC
5-DC
25a

8.5a 7-DC

11.5a 1

M-DC
I x N



1016

58
{a a 1x3 1x4
1 131
ﬂ 9a 11a.
u' 59 14.26 15.5 pm.
] '..
-— 8.5a0 —*| __
daa
{b) . _— — 1 0.4 ala 5-DC 7-DC
‘ -
| | .T"'." B B L N
- —-— : B 2nla B 2nla Lia Lila Ly pLi3 la Le pLi/4 la
. A - N=5 0.2878 0.2732 342 25.7 8.6 17.1 —
' P—— N=7 0.2804 0.2811 60.2 45.2 15.1 30.1 11.3 33.9
=11, :m—‘-l
- — ’1.’1 9a
2 R=0.18a 3 1x3 1
5-DCa  7-DC b x4
1x3
M-DC 3 1 1
I 56%
M-DC . M-DC 20% . 1x4
1
I I I
30.5% 17.8% .
N 1x3
N 1x
1 1x3 1x4 4
N
1
5-DC 8.5a
7-DC 11.3a. 1
—"
- 56
- 20%

3 R=0.18a

1x3 a 1x4



24.6% . 4

2 1017
- > 020 >/
I \
0.30 | T < 0.20} T
i I el
L T M1 | 015y
" 0. 244 <— oo 10t s
0. 240 +— "
o1 Bais 0.05F
r@ (b)
0.00 - - . 0.00 . .
0.230  0.235  0.240  0.245  0.250 0.230  0.235  0.240  0.245  0.250
R/a R/a
4 alx3 b 1x4 1 I
R
@ qu—zd, o | ® e
\ ;
269
-3
« 216
I
1 |
_}4— 21, 6% I - 33
5 a R=0244a 1x3 b R=0.240 a
1x4
98%
5 1x3 3
1x4 4
4
R . 1x
3 R 0.230a—0.244a
I 42% 33%
Il 29% 33% R 0.244a—
- 1 0.250a I 33%
R 4 1x3 28% Il 33% 35% .
1x4 1x4 R 0.230a—
R 1 0.240a 1 26%
x3 R=0.244a 24.6% I 23%
I 11 33% 24.6% R 0.2406a—0.250a
1 x4 1 24.6% 22% 1l
R=0.24a 1 I 24.6% 27% . 4
R



1018

58

R

AW N =

10
11
12

0.230¢—0.250a

Yablonovitch E 1987 Phys. Rev. Lett. 58 2059

John S 1987 Phys. Rev. Leit. 58 2486

Mekis A 1996 Phys. Rev. Lew. 77 3787

Park I Lee HS KimHJ Moon KM LeeSG Park SG Lee E
H 2004 Opt. Express 12 3599

YuTB Wang M H Jiang X Q Liao Q H Yang J Y 2007 J.
Opt. A Pure Appl. Opt. 9 37

Boscolo S Midrio M Krauss T F 2002 Opt. Lett. 27 1001

Fan S Johnson S G Joannopoulos J] D Manolatou C Haus H A
2001 J. Opt. Soc. Am. B 18 162

Zhang Y LiZ Li B2006 Opt. Express 14 2679

LiuT Zakharian A R Fallahi M Moloney J] V. Mansuripur M
2004 Lightwave Technol . 22 2842

Park I Kim HJ Lee S G Lee E H2005 Proc. SPIE 5729 232

+.
R

2007 Phys. Leww. A 369 167

13 Shen XP Han K LiHP Shen YF WangZ Y 2008 Acta Phys .
Sin. 57 1737 in Chinese

2008 57 1737

14 YuTB ZhouHF GongZ YangJY Jiang X Q Wang M H
2008 J. Phys. D Appl. Phys. 41 095101

15  Boscolo S Midrio M Someda C G 2002 IEEE J. Quantum Elect .
38 47

16  Kuchinsky S Vladislav Y G Kutikov A Y Pearsall T P
Nedeljkovic D 2002 [EEE J. Quantum Elect . 38 1349

17 YuTB WangMH Jiang X Q Yang J Y 2006 Acta Phys. Sin.
55 1851 in Chinese 2006

55 1851
18  Johnson S G Joannopoulos J D 2001 Opt. Express 8 173
19 Soldano L B Pennings E C M 1995 J. Lightwave Tech . 13 615

Zhang Y LiZ ] Li B J2006 Opt. Express 14 2679
YuTB Jiang X Q YangJY Zhou HF Liao QH Wang M H



2 1019

A new way of uniform splitting of the optical power by directional
coupling between the photonic crystal waveguides ™
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Abstract
Directional coupler can be constructed by putting multiple photonic crystal waveguides together. The propagation of the
optical field entering this system symmetrically was analysed numerically according to self-imaging principle. On the basis of this
structure  ultracompact multiway beam splitter was designed and the ones with three and four output channels were discussed in
details as examples. By simply tuning the effective refractive index of two dielectric rods in the coupler symmetrically to induce
the redistribution of the power of the optical field uniform or free splitting can be achieved. Compared with the reported results

this way is simpler more feasible and more efficient and has extensive practical value in future photonic integrated circuits.

Keywords photonic crystal waveguide directional coupler beam-splitter uniform energy distribution
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